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1. Introduction
In the last meeting, a way forward on RRM impact for unified TCI in FeMIMO was approved in [1]. Based on the conclusion in 104 e-meeting, for both joint TCI mode and separate TCI mode, some remaining issues are still open, further discussion are needed. In this document, we give our analysis for the following issues.
· Active TCI state for UL
· Whether UE need to track UL time/frequency for DL-RS associated with active UL TCI state
· MAC CE based TCI state Switching delay requirements
· Joint TCI state switching requirement
· UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Common TCI state switching in CA case
· [bookmark: OLE_LINK1]Common TCI state switching delay requirement
· TCI state list update delay
· MAC CE based TCI state list update delay for unknown TCI state
2. Discussion
2.1 Active TCI state for UL
Whether UE need to track UL time/frequency for DL-RS associated with active UL TCI state
Around this issue, to move forward step by step, in last meeting, the discussion was split into two cases, i.e. the case of DL-RS is associated with serving cell and the case of DL-RS is associated with cell with different PCI respectively.
For the former case, whether UE need to track UL time/frequency for UL TCI state activation when DL-RS is associated with serving cell, the following options were kept in the WF:
	· Option 1:
· No, UL timing for cell with different PCI if derived from DL timing of serving cell 
· Option 2: 
· Depends on whether source RS in active UL TCI state is a subset of source RS in DL active TCI list


During last meeting, in fact the majorities prefer Option 1, i.e. UL timing for cell with different PCI can be derived from DL timing of serving cell. However some company concerned that Option 1 means UE has to track the DL timing of the UL TCI state, but in fact DL timing of UL TCI state is possible out of tracking by UE.
In fact we believe Option 1+Option 2 should be the final answer. If source RS of active UL TCI state is a subset of source RS in DL active TCI list, UE acquires UL timing from DL timing; Otherwise, UE should perform UL timing tracking based on the source RS. The key point is that whether source RS of active UL TCI state must be a subset of source RS of DL active TCI list. Under mTRP scenario, it is possible that the source RS of UL TCI state is different with source RS of DL TCI state. But here it has been given that the source RS of UL TCI state is the DL RS associated with serving cell, so we believe the situation is similar as single TRP case. Under legacy single TRP scenario, for UL TCI state switching, we do not need the component of UL timing tracking which is different with DL TCI state switching case. So here we believe Option 1 is fine. The concern referred by Option 2 can be ignored. 
Proposal 1: Under mTRP scenario, it is possible that the source RS of UL TCI state is different with source RS of DL TCI state. But here it has been given that the source RS of UL TCI state is the DL RS associated with serving cell, so we support Option 1. The concern referred by Option 2 can be ignored. 
For the latter case, whether UE need to track UL time/frequency for UL TCI state activation when DL-RS is associated with cell with different PCI, the following options were kept in the WF similarly as above:
	· Option 1:
· No, UL timing for cell with different PCI if derived from DL timing of serving cell in Rel-17
· Option 2: 
· Depends on whether source RS in active UL TCI state is a subset of source RS in DL active TCI list


During last meeting, the views from companies are diverse. In our opinion, regarding to Rel-17, we believe Option 1 is acceptable since we have agreed that the timing offset between SC and NSC should be smaller than CP, so single UL timing for both serving cell and the cell with different PCI is enough. While oriented towards Rel-18, it has been approved in RAN1 that two TA enhancement for both intra-cell and inter-cell multi-DCI multi-TRP scenarios in Rel-18 for FR1 and FR2 are supported. In the case of two TA, serving cell and the cell with different PCI can not share single UL timing. So UE can only derive UL timing from DL timing withing the same TRP. When the source RS of UL TCI state is associated with the cell with different PCI, UE can not derive UL timing from DL timing of the serving cell cell. So Option 1 is fine since which only referred in Rel-17. Further more, Option2 is reasonable for Rel-18. 
Proposal 2: Option 1 is fine since which only referred in Rel-17. Further more, Option2 is reasonable for Rel-18.
Further more for Rel-18, regarding to the restriction referred by some company in last meeting that “If UL TCI state is associated with cell with different PCI, active UL TCI state is a subset of active DL TCI state”, we believe it is not acceptable since of two TA has been supported.
2.2 MAC CE based TCI state Switching delay requirements
Joint TCI state switching requirement
Around this issue, we have had the following agreements in previous RAN 4 meeting:
	· RAN4 #101bis GTW Agreements
· No extra requirement needed for Joint TCI mode, DL and UL requirements can be applicable independently
Note: it is not expected that UE will be required to make DL reception or UL transmission before UE completes the DL or UL TCI state switching, respectively


But unfortunately companies have diverse understanding referring to the above agreement during 103 meeting.
	· Joint TCI switching delay requirement
· Option 1: In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch  
· Option 2: Joint TCI switching delay is regarded as same as a pair of separate DL/UL TCI switching.       
· In case of joint TCI state switch, UE is expected to receive on DL, when UE completes the DL state switch.
· In case of joint TCI state switch, UE is expected to transmit on UL, when UE completes the UL state switch.
· Other options are not precluded.


So this issue was discussed again in last meeting and the following conclusion was achieved since of compromise from some companies:
	· Agreement:
· For UL TCI state switching,
· In case of joint TCI state switch, UE is not expected to transmit on UL before UE completes the DL and UL TCI state switch.
· Proposal:
· For DL TCI state switching,
· [In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.]


To address the concern from some UE vendors that the harq-feedback can not be transmitted if DL TCI state switching is ready while UL is not, the agreed first bullet is enough. For the second bullet in square brackets, we believe such limitation is not necessary. No matter whether UL TCI state switching completed or not, UE can receive DL by the target DL TCI state given that DL TCI state switching has been finished. So we suggest the bullet in square brackets can be ignored.
Proposal 3: No matter whether UL TCI state switching completed or not, UE can receive DL by the target DL TCI state given that DL TCI state switching has been finished. So we suggest the bullet in square brackets can be ignored.

UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
This issue has been discussed enthusiastically for several times. Even though not any conclusion achieved, but the candidate options were concentrated into two options from original multiple options after the discussion of last meeting:
	· Option 1: 
· Longer delay is expected.
· Option 2: 
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.


The controversial point is whether additional Rx beam sweeping for PL-RS measurement necessary or not. When a SSB is indicated as PL-RS in target UL TCI state, which means the source RS is the SSB or QCL-Ded with the SSB since beam alignment should be guaranteed. It should be emphasized once more that beam alignment is the precondition based on previous agreements. We provide analysis for known case and unknown case respectively.
For known case, UE has identified the L1-RSRP and beam information of the source RS, so it is not necessary for UE to perform L1-RSRP measurement, so the requirement should be:
· THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
· NM is equal to 1 if PL-RS is not maintained, and equal to 0 otherwise
For unknown case, UE needs to perform L1-RSRP to acquire suitable RX beam and the L1-RSRP, then with the assumed RX beam to measure PL-RS RSRP. So for PL-RS RSRP measurement, not need RX beam sweeping any more. So we prefer Option 2.
However, to move forward, maybe a compromised solution is needed. We noticed that some company believe whether additional Rx beam sweeping for PL-RS measurement is necessary or not, which depends on UE implementation. So maybe different UEs have different implementation. We can not accept Option 1 since it is too ambiguous in which we should try to avoid. We are open to discuss the compromised solution, such as a clear but not too long additional latency.
Proposal 4: For the case when SSB is indicated as PL-RS in UL TCI state for FR2, which means the source RS is the SSB or QCL-Ded with the SSB. It should be emphasized once more that beam alignment is the precondition based on previous agreements. So not additional Rx beam sweeping is necessary. We prefer Option 2. However to move forward, a compromised solution is needed, e.g. allowing a clear but not too long additional latency.
2.3 Common TCI state switching in CA case
Common TCI state switching delay requirement
After some discussion during 104 meeting, the following options were kept in the WF: 
	· Option 1:
· Define the requirement without differentiating the triggering signaling, e.g. unifiedTCI-StateRef or simultaneousU-TCI-UpdateList1/2/3/4-r17.
· Option 2:
· Define the requirement indicated by IE simultaneousU-TCI-UpdateList1/2/3/4-r17.
· Option 3:
· Other options are not precluded.


We are fine with the motivation of above two sub-bullets. In legacy, one CG can be divided into at most 2 CC group. For each CC group, corresponding to one TCI state list, so at most 2 TCI state lists. In R17, the number of 2 was extended to 4. The signalling of simultaneousU-TCI-UpdateList1/2/3/4-r17 refers to different RS scheme, and the signalling of unifiedTCI-StateRef refers to shared RS scheme. 
No matter which type of signalling is used, we believe the requirement for common TCI state switching delay is applicable. So Option 1 is aligned with our thinking. But even without any additional clarification, it seems workable too.
Proposal 5: No matter which type of signalling is used, we believe the requirement for common TCI state switching delay is applicable. So Option 1 is aligned with our thinking. But even without any additional clarification, it seems workable too.

2.4 TCI state list update delay
MAC CE based TCI state list update delay for unknown TCI state
During last meeting, around this issue, the following options were proposed:
	· Proposal 1(vivo, Nokia, Ericsson, ZTE): 
· Yes
· Proposal  2(MTK):
· No
· Proposal 3(Apple, Intel):
· Don’t consider unknown TCI state. Longer delay applies if any TCI state is unknown in TCI state list update. 


After the discussion during last meeting, still FFS for this issue.
	· If one or more TCI states in the active TCI state list is unknown, active DL TCI state list update delay is FFS.  


Since it is possible that UE may have measured the beam but due to limitation on number of L1-RSRP UE can report, UE may not have reported the L1-RSRP. From the perspective of NW, NW may know the rough position of the UE based on UL transmission before L1-RSRP report, so NW may activate a list of TCI but some TCI in the list do not fulfill known condition. 
During the discussion in last meeting, it has been agreed that unknown TCI state(s) can be in the list. In our opinion, it is not hard to identify the component of unknown TCI state case when TCI state lists updates. So provide exact requirement for this approved case would be more efficient and clearer than only saying “longer delay”. The following exact requirement can be a reference. 
· If all the TCIs in the active TCI state list are not known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new target TCI states at the first slot that is after n + + (THARQ + TL1-RSRP + Tfirst-SSB_List + TSSB-proc) / NR slot length.
Proposal 6: During the discussion in last meeting, it has been agreed that unknown TCI state(s) can be in the list. Referring to the detailed delay requirement, we prefer to provide exact requirement instead of uncertain “longer delay”.
3. Conclusion
In this contribution, we have the following proposals for unified TCI state:
Proposal 1: Under mTRP scenario, it is possible that the source RS of UL TCI state is different with source RS of DL TCI state. But here it has been given that the source RS of UL TCI state is the DL RS associated with serving cell, so we support Option 1. The concern referred by Option 2 can be ignored. 
Proposal 2: Option 1 is fine since which only referred in Rel-17. Further more, Option2 is reasonable for Rel-18.
Proposal 3: No matter whether UL TCI state switching completed or not, UE can receive DL by the target DL TCI state given that DL TCI state switching has been finished. So we suggest the bullet in square brackets can be ignored.
Proposal 4: For the case when SSB is indicated as PL-RS in UL TCI state for FR2, which means the source RS is the SSB or QCL-Ded with the SSB. It should be emphasized once more that beam alignment is the precondition based on previous agreements. So not additional Rx beam sweeping is necessary. We prefer Option 2. However to move forward, a compromised solution is needed, e.g. allowing a clear but not too long additional latency.
Proposal 5: No matter which type of signalling is used, we believe the requirement for common TCI state switching delay is applicable. So Option 1 is aligned with our thinking. But even without any additional clarification, it seems workable too.
Proposal 6: During the discussion in last meeting, it has been agreed that unknown TCI state(s) can be in the list. Referring to the detailed delay requirement, we prefer to provide exact requirement instead of uncertain “longer delay”.
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